Abstract-The real estate industry plays an imperative role in Chinese economy. However, it becomes increasingly tough for real estate companies to finance in the current market. The challenge in financing indeed brings some constraints to these enterprises and has some negative influences on the whole industry. Today real estate companies are expanding too fast, and they do not pay enough attention to the concept of "enterprise financing efficiency". However, as domestic bank loan conditions become more and more stringent, the real estate developers are in urgent need of exploring new financing channels. This paper analyses the financing efficiency of Chinese real estate companies and the traditional financing channels used by the industry in the past. By means of Data Envelopment Analysis model, this paper analyzes whether the major real estate companies utilize their financing capital efficiently and suggests some practical and innovative approaches to help enterprises better accommodate market change.
I. INTRODUCTION
The real estate industry has become the pillar industry of Chinese economy after more than twenty years ago. However, the development of real estate industry in China has experienced a period of barbaric growth, which was called 'Golden decade', and now enters into a relatively stable growth because of stringent economic policy and market imperfection.
The process of finance activities in modern business world starts from capital raising, a real estate company which generally needs to maintain the stability of the capital chain often invests a fairly large amount of its capital in the earlier stage of a project, moreover, a residential project usually has a long capital return period, so it is especially hard for real estate companies to compete with others and survive finally if they neglect the financing efficiency.
There are three factors that have contributed to creating the harsh financing situation. The first factor is Chinese government's strict control in economic policy. Ministry of Housing and Urban-Rural Development and People's Bank of China have introduced some policies which aim for enhancing financing supervision and preventing systematic financial risks since 2017. Authority wanted to see this pillar industry deleveraged and as a result, those regulations have reduced the approaches of companies in real estate industry to finance.
The second factor is the pressure of competition that comes from overseas-funded enterprises which have more mature business model and more abundant capital than domestic ones.
Last but not least, Chinese real estate industry is a diverse industry, with several companies making a huge amount of profits, some stagnating and others lagging seriously behind. It is no exaggeration to say that the number of companies that lack modernization management and far-sighted development strategies make up a large part of the total.
II. LITERATURE REVIEW Yang and Li (2008) think that since the great reform and opening, especially after the mid-1990s, the real estate industry has maintained a relatively fast growth rate driven by a series of housing consumption policies in China. Real estate has made an important contribution and has become a pillar industry of the national economy [1] . Ke (2013) states that as the most basic economic unit in the country's economic system, the operation status of enterprises directly determines the speed and quality of national economic growth. The most basic premise of business operations is capital, which is the lubricant that runs through the enterprise from the establishment to the daily operation. Therefore, the quality of the financing strategy is directly related to the quality of business operations. And any enterprise that wants to develop at a high speed and grow its own strength must be properly financed. However, enterprises must undergo different stages of development in the development process, and their funding needs are different at each stage of development. Therefore, it is particularly important in today's society to have a deep understanding of the characteristics of the life cycle of a company and to find a suitable financing method [2] . He (2016) illustrates that now real estate finance has become an important part of China's national economy and plays an imperative role in the development of China's real estate industry. However, due to its rapid development, there are still many problems and hidden dangers which are gradually exposed in the recent development process [3] . Zhao, Liu and Shi (2011) claim that the great contributions of major companies in promoting market competition, improving production efficiency, optimizing industrial structure, and creating employment opportunities have become increasingly prominent in recent years. However, the asymmetry of the contribution of these enterprises to the economy is that the financing difficulties of enterprises and the low efficiency of financing have become the main bottlenecks restricting their development. [4] . Zhang (2015) shows that as a capital-intensive industry, the real estate industry needs a lot of money to maintain the development of the industry. However, China has adopted tightening measures for real estate bank credit, which has led to an increase in the difficulty of financing real estate enterprises. It is more difficult to adopt traditional real estate financing methods, which will seriously affect the stable development of the industry. Actively exploring new real estate financing channels to ensure their stable development is the focus of the future real estate industry [5] .
III. RESEARCH METHOD AND DATA COLLECTION

A. Definition of enterprise financing efficiency
The definition of corporate financing efficiency mainly includes: the enterprise financing process is actually a resource allocation process expressed in the form of capital supply and demand. The financing efficiency of enterprises also represents a certain degree of financing or financing system of the enterprise. The ability and effectiveness of the investment transformation process. The higher the efficiency of corporate finance, the easier it is for social idle funds to enter the production field and the higher the financial efficiency. This paper argues that corporate financing efficiency can be understood as the company's need to integrate the required funds at the lowest possible cost. This includes the ability of companies to make the lowest cost choices between multiple financing instruments and the ability to raise funds in a timely and sufficient manner. The financing efficiency of the enterprise is also reflected in whether the funds that the enterprise can obtain can be effectively utilized. The financing cost of the enterprise is only the lowest price that the enterprise must pay to obtain the capital. From the perspective of the enterprise, whether the funds obtained by the enterprises can be effectively utilized and whether the projects invested can be optimally determined directly determines the cost of capital and the efficiency of financing. If the investment income of the enterprise is not enough to compensate for the financing cost, even if the financing cost is low, the financing efficiency is undoubtedly low. Therefore, we define corporate financing efficiency as the ability to generate corporate value. It should include three aspects:
First, the financing efficiency of a company refers to whether the company can meet the required funds at the lowest possible cost. This includes the ability of companies to make the lowest cost choices between multiple financing instruments and the ability to raise the required funds in full and on time. Since the supply of financing instruments is determined by market conditions, the minimum income required by investors to provide capital over a certain period of time is also determined by market conditions. The minimum price that enterprises must pay to obtain capital is largely beyond the control of the enterprise. A certain risk value compensation can be given according to the degree of risk of different financing methods. Therefore, the financing efficiency of enterprises is the choice of various financing methods under the given market constraints from the perspective of enterprises themselves. The improvement of actual efficiency depends on the cooperation of market conditions. In this sense, the improvement of corporate financing efficiency is the result of the interaction between enterprises and the market.
Secondly, the financing efficiency of enterprises is also reflected in whether the funds that the enterprises can use can be effectively utilized. Corporate finance costs are simply the lowest prices that companies must pay to obtain capital. From the perspective of enterprises, whether the funds obtained by enterprises can be effectively utilized, and whether the projects invested can obtain the best benefits directly determines the financing cost and financing efficiency of enterprises. If the investment income of the enterprise is not enough to compensate for the financing cost, even if the financing cost is lower, the financing efficiency is undoubtedly low. From the perspective of the entire financing system, the inefficient use of funds by a large number of micro-subjects is inevitably unhelpful to the effective allocation of capital resources. Therefore, the concept of corporate financing efficiency also includes the profitability or value-added characteristics of the integration funds.
Third, we must look at the efficiency of corporate finance from a comparative and dynamic perspective. Under the same market conditions, whether enterprise financing is efficient can only be known through comparison. For a single enterprise, it is possible to compare the financing cost and investment income of the enterprise to obtain the distribution range of the financing efficiency of the enterprise and judge the relative financing efficiency of the enterprise; from the perspective of the overall economic efficiency of the financing system, mainly through dynamic Compare and observe whether the evolutionary trend of financing efficiency is reasonable.
B. Traditional financing channels 1) Bank loan
Asking domestic commercial banks for loans is the main financing channel for most of the real estate enterprises in China, accounting for at least 60% of the funds sources of these companies. The loan method includes guaranteed loans, guaranteed mortgage loans and credit loans. The loan forms of the real estate industry include working capital loans, land reserve loans, housing developing loans and housing mortgage loans and the first two types of loan are strictly limited because of the impacts of the central bank's policies, which require that the real estate enterprises have complete credentials and no bad credit history.
Banks, who will be more standardized in credit and more rigorous in reviewing real estate projects in the foreseeable future, are working on supporting quality customers and quality projects as well as on cooperating with these customers more deeply. For strong developers, bank loans will become easier while for small and medium-sized developers, bank loans will become more and more difficult but all of these companies are supposed to try to corporate with banks more deeply in more business areas.
2) Bond financing
The issuance of bonds is also an important channel for the financing of housing enterprises. In the context of the country's stringent real estate price policy and limited domestic financing channels, the housing enterprises have generally adopted ways of overseas debt issuance and non-standard financing in previous years.
At present, the operating mechanism of China's corporate bond market is not perfect, and there have been many cases in which corporate bonds cannot be repaid on time due to the large amounts of funds, high risks and poor liquidity of real estate projects. Therefore, the government strictly controls the approval of real estate project bonds so the threshold of bond issuance in China is quite high and too hard to implement.
3) Equity financing
The equity financing of real estate companies has three characteristics. The first one is that it is long-term, the funds raised through equity financing are permanent and there is no expiration date and no return is required. In addition, it is irreversible so enterprises do not need to repay the capital or interest; if investors want to get their invested capital back they need to go to look for chances in the circulation market. Last but not least, it is affordable, enterprises do not need to pay fixed dividends; whether the payment will exist and how much payment will be depending on the operation situation of the company.
C. Investigation method
The Data Envelopment Analysis method was created by the operations researchers A. Charnes, W.W. Cooper and E. Rhodes in 1978. The initial proposal was the production efficiency evaluation model CCR for multiple inputs and multiple outputs in the case of Constant Scale Returns (CRS) model, this model is used to study whether a production department with multiple inputs, especially with multiple outputs, is both effective and technically efficient. The model consists of the most efficient decision-making unit to form the production frontier, defining its efficiency as 1, while the decision-making unit within its frontier boundary is considered relatively ineffective, and its efficiency value is defined between 0 and 1. In 1984, Banker, Chames, and Cooper proposed an improved version of the CRS model (VRS or BCC model) to consider the case of variable returns to scale.
D. Empirical analysis
This paper selects the listed Chinese real estate company in 2017 as a sample to explore financing efficiency. The data was collected from the 2017 annual report of each company and the relevant indicators were obtained from the annual report.
Based on the data availability, system feasibility, importance and comprehensiveness, economy, comparability and other principles, this paper selects total corporate assets (x1), total shareholders' equity (x2), and asset-liability ratio (x3) As an input indicator under the DEA model, the net income asset ratio (y1) and the total return on assets (y2) are selected as output indicators. This paper uses DEAP2.1 software to solve the problem of DEA model involved. According to the raw data of the sample enterprises, the relevant input and output data of 20 real estate listed companies were compiled, and 20 models were established respectively. Each DMU has 3 different input indicators x1, x2, x3 and 2 different output indicators y1, y2. Use the DEA model to solve. The calculation results are as follows: In the end, the scale of income of 20 real estate enterprises was obtained, and the scale of remuneration of enterprise units was as shown in From the table, we can see that among the 20 large-scale real estate development enterprises, 6 are in the same scale, and 13 are in the stage of decreasing returns to scale and the DEA efficiency value is lower. The reason may be that the lack of development funds has constrained the further development of these enterprises and the smooth implementation of the conversion project. If these enterprises obtain more investment funds and strengthen process management when implementing transformation projects, economies of scale will make them have more output, and financing efficiency will be improved.
IV. WAYS TO IMPROVE THE FINANCING EFFICIENCY
A. Mezzanine financing "Mezzanine financing" this name comes from its dual characteristics of both debt financing and equity financing. Real estate developers can adjust their equity structures according to the special requirements of the raised funds, and they can also apply for loans from banks.
The method can meet the need of a company to finance before this company gets all the certificates because this method has a low requirement for a project. In addition, investors usually do not need much control of this company. The repayment method of mezzanine financing is more flexible compared to that of equity finance, which means mezzanine financing has lower risks of investment; the investors are more likely to exit from the target company. Therefore, this method has higher liquidity compared to private equity investment. However, mezzanine financing has one drawback, which is that the cost of financing is relatively large so banks may take measures to restrict such financing in the future.
B. Asset securitization
Securitization of real estate assets refers to the fact that investors put their funds in terms of bond-proxy into immovable properties which are managed and guaranteed by professional institutions all the way. In this way, investors can get stable financial returns efficiently.
This approach allows companies that received financing to achieve assets realization in a timely manner, diversify the financing risks, and increase the flexibility of financing. There is one disadvantage of this method is that the investment cycle is relatively long, which results to the small scale of asset securitization in China where actually only a small group of mature commercial properties adopt this method.
C. Real Estate + Internet Finance
The Internet finance was originally an emerging industry proposed by European countries. Its essence is to integrate the traditional financial industry with the thriving internet industry and use information technology to provide a platform for corporate finance, information exchange and other financial services. This is a new tool which relies on internet to bring revolutionary changes on the financial industry and economic development in China. Internet Finance brings both new opportunities and challenges to China's real estate enterprises
The flow of funds is the core of finance, and e-commerce can start Internet business by using information flow and providing a platform for the flow of funds. The internet finance includes e-commerce platform, crowdfunding, internet microfinance and public offering fund and private offered fund.
The internet microfinance, which is also called P2P model, uses the Internet as a third-party platform to make profits by providing microfinance to other companies or individuals. Its service targets are customers with rigid demands, that is, customers who have money and customers who need loans.
The threshold for crowdfunding is relatively low, companies usually uses crowdfunding platforms to pool small sums of funds and then form pools of funds for financing. Moreover, crowdfunding is also a financing channel that independent individuals can use since putting ideas on an online platform for crowdfunding is a fast and efficient way to provide funds to achieve product realization.
The main difference between public and private funds is the modes of supervision. Public funds are funded by public offerings and its target customers are the general public while private equity funds are not publicly funded and its target customers are a small number of specialized investment professionals who can use more flexible derivatives transactions to achieve asset arbitrage. Compared to public offering fund, private offered funds is less risky because the revenue is based on absolute returns.
The advantages of the Internet financial model are reflected in the fields of big data and cost. The Internet can take the place of manual work to deal with massive amounts of information related to financing. If Internet finance is more used in real estate industry than traditional financing method, labor costs and time costs will relatively decline, operation efficiency will increase, financing procedures will be simpler and resource allocation will be more rational.
However, the Internet financial generally has high management risk and high credit risk. It is less capable of preventing and controlling risks because of its richness of information on the internet platform. Internet finance requires higher professional qualities of managers, the reason is that if the management level of Internet companies cannot keep up with the pace of its development, the operational stability will decrease which results to the constraint of its development.
V. CONCLUSION AND DISCUSSION
The exploration of financing channels for real estate enterprises in China has received much attention. On the one hand, the state has stricter requirements for the financing of real estate enterprises; on the other hand, the development of China's financial market is not mature enough to meet the needs of fast-growing real estate enterprises.
This paper analyses the current problems that Chinese real estate companies face and concludes that because of increasingly strict government policies and stringent bank loan conditions, real estate enterprises will be well-advised to pay more attention to the financing efficiency and try to diversify their financing channels instead of sticking to the old ones.
The above innovative financing methods can have the following impacts on real estate companies: First, they can improve financing efficiency due to their large-scale of financing, large amounts of funds and the its financing maturity is changeable so as to maintain the flexibility of business operations. Secondly, financing costs will be reduced which can save interest expenses and then reduce financial pressure. Thirdly, these methods can reduce external influences by keeping the stability of funding sources and optimize the capital structure by adjusting the proportion of liabilities. Finally, in these ways, real estate enterprises can activate stock capital, release the value of its internal assets, make these companies more in line with regulatory requirements as well as promote the diversification of real estate financing channels.
